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(57) Abstract: £ 

ITS 

PROBLEM TO BE SOLVED: To provide a semiconductor 
capable of improving a quality and reliability by 
controlling a deformation of contact holes in the 
vicinity of a guard ring. 

SOLUTION: The semiconductor device which has a 
production-line chip including a plurality of 
memory-cell-arrays, a surrounding circuit, and a guard 
ring, is equipped with the guard ring 1 at a border part 
between the production- line chip and a dicing line and 
the guard ring 2 located inside the guard ring 1. 
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1 

R^l(0^-FU>^c0rt««:ieW6tifc*2©^F 

tC±IH^2 F 'J>^EaLfcCi ^rMit^ 10 
if 3»| 1 iEM8©^#Sgg. 

[ff 3*314 ] iJBJjl 1 <D#- F »; > y£*BWitftfcE 
[|f^5 ] ±f2M^n^cD^ 1 f y > ^ 

5i>ft < <b t> 1 m r& s c i i -r 4 1 m<o 

20 

cif ^6 ] ±gmmtiv&>m i cd**- f y > 

it ^4 £ fctt 5 mmo^mmwL 

$&<D±.mm i (on- f y >^ifi#©=i> * * h 
bounce, Mffimmvtx- F y >^wtfcci«« . 

txDffiKttcx b ls-Vs- F=3>££ F*-jr^5— *T 30 
- Fy>^4s<fcO f ^ b ls-zss- F^$-*'-h* f J>^ 
< £ *>— W*fc C £ i*T5 if «3« 1 - 

C§f3j8E9 ] ±iei2o**- F y>^<D^occx h u 

X f> tx-t?^- F^^-^7- F 'J >#<D'Pts;< 

*mwc c t &*m.£ T2>m$m 1 ~ 8 o^-rn^tcta 
i&m i o ] nzrnz f y >^«st«3> * 

#m<tr6if^i^9<Di^r4i^ccfaig<D^^i 
im j&m i i ] ±mm i (djj— f y > y©JB#a«cD 

feci i -r s 5 %EM<D¥m#m&o 

im&i 1-11 ©c>rn*ccaEM®*3w«» 

[tt$*l 3] ±iZmite£Vm2<DJj-b-')>? 
14, 2S«±O^Sfll^r*)-5C<!:€:«a<!:rS8«*35 50 
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1 - 1 2<Dii-rn^«cffiis©^fl^a. 

[0001] 

U s i ^^xcofllJS* 6ft 

[0002] 

fEfc'i® ft 7U>f Sfcfrfc <fc tfJl22lel3§£P# t 7 y ?9bm 

<D^Y^>>^^>^«:^<^nr^^o fir 
?±i,>t>ti2>ffi.wtfi&&?z. — iaw{cc©*f--Fy> 

W6co*'- F y >^3Gfi5«:«^32Jlli^ccffit>nr 
x^co^^r. f y >^«oK5«wr.c©3> 

[0 00 3 ]il 6-S2 fie^OO^^gKIfc 
W5bRAM©y*»J-fe;l/, H22®K*5cfcO'^- Fy> 

■^s^^x^SfcTKOfcKffiBir**. cne»©ii6 

-i2 5^ 1150A-A' ^rM^tB^T^o 116 
CCtet>T\ 0tti/'Ja>lS, nSfllt^xiUAI. 254 

2 i »^r««^«W^d7l«k«W. 5 h 

7«^-F«g. 8, 9, 9a. lOteJttnOa 
[0004] ^5C, 1 1 6 ^iMlTWMl^o 

(r^rgft^-rs. i^y3>«Ko©«ffi«:^*««3** 

F A *J<fc R T Af©7^ - ;HE cfc r r£S{t:^ o 

C»6ns*s, y-F*aBH^<0C*i5>-57-/-Jl/F^- 
il/F^fir4>J:(rio ^fc, PS^x^tfPV, Ni 
^x;utc«y>d^^6n-5. DRAM^U 

^Ofc^^^xiUJll^^-rSii^^^^o ^x;b 

^*;i/F-7*Jl^z£A$ti^^, Hi 6«c«ia^$ti 

[ooos] cneaAJB*^^ ^-h^fc^s, 

^y-hift-Sy- h^^rR I E^CD^^ftx-y^ 



3 

«\ T a 2 0 5 *>A 1 2 0 3^<D^^*fi3§^fc/Bt,> 
6ft£„ Sfc. £r-h«SK:tt % WSi^TiS i 3£<0 
JUS' 'J -fr-f FKi^Wft*: K-^U/cS i CD 
MfcM (C>:b*9>S#y**>f F) *>W, T i , WNf(Dl 

[0 00 6] *a»«8. 9tt^-Fflt«7»« 

W^F^^i^O, ffi#a&BW8ttCVDft"CJ& 

n/c>y3>ijfcit, «(c^R9»iai 7 

ft£„ #*c* c©y- F ^og^tcy- 

j: ^* - b mmmrn ^FA^RTAUot *uu t o . 

ia^> y =3 >»fcB^« t, % j^smss^sc » y n >g 

[000 7]i^t, Tr©V~:* F W>^£ft£ 

9, C0DRAMCDf^V^M{JCMOSrTr©V 
F W >tt®»S. ^!^*$»t£mfcfcL D D 

C0008] ^c, n 1 7 ^iiitPM^o b«c*j 
— fmiic#uz<"p y k-7*o/c> y 3>^{t 

"K"CVDjS6rf#Ufc*i 4 FA-^RTAJCctoT K 
.*n6©y7 0--|R*€>^^fcJBKI««R«:, -/>F- 

[0009] s/c. mmmi 1 , 1 1 a«:^p>^y> 

mmm 1 1 , nai^y^ >s« 1 ©rsjam* 
^> F-^o-> y =1 >»b®^> y ^ :/£4UKoi&Wi 
12a^CVDStilUcl *5^«Brajsi i© 
^MW&MMl 2 a<WMIffc*fT5. 

[0010] ^-c. mpbIM 11, 11a %wm&* * 

77-f>S (^';3>S{til0a, 10bi->yn> 
BMfcKll. llaCDiilRlMfiJfflUx-^y^^ 
!/3>»fcBll 0t±^) ©<fc5ftR I Exy^vy 
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rsanu *ur#y5/>i-ri>/'c» f i 3&&mT2>. 
sHyi/ya^t? F 1 3«\ ^y-fejuftg^ro*^ 

h * - ;b CcS^-T * £ 5 cc ^ y n >S^:® K^F«»S 
«4 <hpJD^M<D^££%£ K-^lfc?fiS5/y3> 

f>^rx^;^n * .a\ c M P mvft J z> c t tc J: 

[0 0 1 1 ] il8^#KLt^« 0 StCfe 

(,>T, 1 4ai 1 4 b«CVDStiiL/c>yn>i 
X0 ffc^-C, ita^^^y-fz^COtf^ F«=i>** F#-jl, 
15, ffl5nM$&<DM&±^>5? h*-;H 5 ai^- 
hIiia>^^h^-;H5b, 36KCft6=i>£ 
^ F^-JU<h^CC3BJ5R$ti-5Sttt©^- F y >^1 6 

f y >^ 1 6&fcj&ztiz>tc#) % 7ft(ommm 

.11 a, 1 1 btlsV*>mtmi 4a, 14b#lto 

5a, 1 5 b£^^*#ft— ftffiiftS. 
[0 0 12]», il9^#Mtr^n o 33>£ 

R I E^co^x-^>^riSc9iC5fC, Cft 
*;KDE»B 18, 19 2 tiZ . — ^ 

*;u£y-h^®r&5#yi^ FWffitas, n>^^ 

hS^TCf^/cfe^Cft^^^y ^Jl/(D^y-^^ F 
JK17. 1 Ta^tSCi^l^ ^©i^yif 
F7&SCCttiI^9 0 0W6 7 0 O'Cfl^DRTACC 

[0013] *>2?bt&$i$:Ttf2>ffl<Dim± 

FA^RTA^(DTx-;utcj:0ri^<t:$-J±, 

^m^&Z. fib, C^TftO^^nv^^ 

IBIja*s*5. ^«USfBIie«|JR 1 la, 1 1 bfc# 

P y >^r F-^Ufci^ y 3 >M{bR*ffilifcJS^ 

40 is, ±iarx^;ucj:or, n>^^ v^-^uom 

[0014] CCT\ 02 4^#llt, a>$2b* 
-;«{coiit, fe5d>M^ffl6cgft^-r5. S2 4 
^15CDD-D' IfM^in^, 3fe«Cfe^3t 

•t^icsaiaKi^^y-fe^^/c^s^^^tt. ^ 
F y >yrffl*ftTusfcs&*#ft®ia 

i:^eratt«ys©i»iRa^y7o-cc<fcor, ^tc^*- 

50 F y > ^ffi©^2iai»gp3 >^F^JH5c« 
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<D£5^mu<m&?zt^^cmm&mL-?z>o ceo 
it&mito, ^yd*? b&tfxDig^^yz? f*-;u 

[0'015] £6K, HJciorStllO^RKt 
i e I2 0m^ 10 0. iooa«sa^^ 

w^<omt£i%±Tztc#><Disvz3>m{tm, 20, 2 

BHklH2 0 . 2 0a Itmfflm 1 1 a. lib <fc|5H§#a 

y K-^ufc vy 3>»ft»*>-€\*ifc ©Mailt 
i^rie mf(om-ft&j- #~c&f&? 

[0016]^ m2 KrCte^X. zj^ZV Yfr-JV 
2 1 (120) £HEm 2^y=i>»fclS©^Y F^* 
^2 2?&Ml, *©§M*y^!/:a>^? Kl 3i|5l 

aa*ttt# y ^ >; a >©^7 ^23 se>ic 

^y=i:>g{fcfit2 4. 2 4a£^y3>BMfcJR2 5. 2 

Hff k * * j*u z TMnmt £ ±f h-> y 3 >^f fcj^<o^ 

□gp 2 6 * R I E tm<D F ^ ^rMt6o 
[0 0 1 7 ] C<Dm<Ois l )^m<m2 5, 2 5 att, 

ig-c*><fci». <bu stiBD^y =3>^{fcM^y>. *'a 

<D3>*# F*-JU3 0 (S2 2)^iPlfcraie 

raises. 

[ooi8]«i»r % ^2 2tc:fet,>T, ssy =z>EtfMt 

2 5 a<Dl§P2i$2 6<OftM^£M5<£5«:, 
y^y=2>-7*^^2 3©SlMfc:3g^£J;5K:*i>^£ 
TSP^S2 7«2^i4. ^2 2t«, C<D**/^> 
SHF8B«ffi2 7K:HSG (m^Of U 3>^H» £ 

ufc^ieavy ^>nm*m^xi<>2>&. mm*, t i 

[0019] Z<D'&i/ y n J: 5 + 

'^drgyftH. **'<5'*i*P*2 8#iM3*i. $ 

m<D&, r i es®e> F5jx.?*zstf-emL> dra 

'*V*|fittSR22' y 3 y n>M{fcM£Mfc 

/ct>fc>«9>£ONR Ta2 05, A 1203, BSTf 

2 8fe^feS^y3>R TiN, Ru, WN, Ptf 

[0 0 2 0 ] %ft&ic % I2 2W * + '^>£««JgI 
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EE, 7 7 X C V D 1 5/ 'i 3 >ifti^. 

-h*y>^gp^(c«, :a>** F#~Ji/3 0 il^EHc:*: 
#7^ 7 :/©fl^*ffltf J: 5 KJfttiS/- F y > WJBStS 

[0 0 2 1 ] #C^"C* m2 3fclfcl>-t\ 3>^^F^- 
io ;U3 0 <H2 2) <b^-Fy>^7t^-r^<fc^{C, T 
i, TiN, W^DM^W7y3 2, 3 2ai 

szfrffl&z 3. 3 3 a.^mmommtiCtetfrtz. mz 
^ h«aa*fi«-r5fcAcc7 o o/ca>69 o 

O'CHSCDRTAT^-^^^T?, -ecD^2 5&C& 

6ct^*'- f y>^5£«<Dji2iig^gp3>^^ h*- 

;U3 0a#^£O/c*K ^«j:6XM/ 

20 v 2&\hm<Dr%mft£&irz>« mz 3tc&vz> 3 4» 

jrf*JHB»3 3 <t^*;l«&3 6&mmZH:tti!b<Dz2 
>**F*-;k 3 5«^^X^^JECVD^r^m 

[0 02 2] 

^©^M€rffltf?««Ji©yt8&, ^7 - F y > tfffiBffiklC 
[0 02 3] ^/c. cn6«I^^^i v ftllK: 

[0024] c tommz. z<d&*> ftw&omm&zm 

[0 02 5] 

^7- f y > tm&z&t***? 7 ^€rwr^*a»#ftg 
«c*stiT. ue^#?7^i^^-»^7-r>cD^$p 

7>^M5^1©^F'J>^i, Sd&l©#-F 

50 y>^©rtwccs:w6nfc^2©^- Fy >^im 
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?ch<DXhz> a 

[0026] mmm2<omm%^mwmm^ mm 
<om o Ki±f2Jfr 2 <d*-~ f v > ^£iegb/c fc<-D*c& 
[oo27]. mmms <?mmsc%z¥m*kmt % mm 
f»c, -e<D^o^:±ia^2cD^7- Kir >£f&e 

[0 0 2 8] R«g|4-tiDfg99<cA&44KHHi». I«* 10 
[0 0 2 9 ] «3fc®5 <D*fe9i&CffiS^*#«BW:. 

^4<D^^cci5i^. ±ieM^ftttof£ i <&tf^ f y > 

[0 0 3 0 ] ft sJS® 6 (D»qi(CffiS¥Wfc«W2. f*3fc 

mxB&z Hz**- f y > #<o&f)mtytiffic # ns & 

CDr&£„ 20 

[0031] nimi <D&wic&z>mm{£mffi*. mm 
y > ±s2Si25ii^»^©±ffi^ i CD*— f y > 
?zmitc&<Dx$>z>. 

[0032] mmmsvmwfc&z^mte&mz. mm 
mi —7<Dc^n^<D^^(c*5t^c. ita^^ey-fe^r 

F #5 — *"— F y > if<0'pt£ < ii-MSitfcfc©tr 30 

[0033] mm%Q<omifc%z¥mmmx, mm 
mi -soi^oi^tcij^t, ±iem2<D*- f 
•;>^oiOtc^ f u-i/y- Fr2>£t? F#— 

F y >^J:<>'X h U-^y- F5^ — * — F y 

[0034] asjas i o <omiK%zmt>w&m*s m 
mm i ~~ 9 cDc^n^o^fJj^^i^r , ±ih^2<d**- 

Fy>^«««r3>^^ F^-;Ui^<D±<5Drag^5l 

[0035] ts^m 1 1 9^^ff^^n*aae»:.' it 
^kom&mz. ±tcd*- f y >^*{5j±^si^i^ 

[0 03 6] S»3fc3S 1 2CD^CC^S^¥#ilg«. ft 

^ 2 co**— f y > ^©isjsra. 3f*c<o«ffi{ci9:*€$ ft 

X\<*2>b<DX*>2>. 

[0037] ft^a 1 30^j{c^^^gg«, m 
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[0038] 

mm<mm 1 . bib:, c<o^^<dh^cd^m i *^-r 

&cdt s 4MK^^ 7 :/<D£#£±^6^fc¥Ml^r&. 

mzm&tcj&i&2tift.m 1 ©**- fv ito^/- 

FU>5^ 2tt#- F-y>yiOrtBI«:SC't6*ifcm2 

co*wy >^<tbr<D*- Fy >^r&>?T, cne> 

CD*— F y >^ 1 2 tci 9 ^H*— F »J >^3t 

^ f f ;>^2i {c^ri^it^t^^^ 3 

»a±<D^S«5£rfcJ:ir>. C^rtitt JtF^McDltjc 
^cDMft**M£fc<&, J»ffflil9ffeJRIiJI*«5!>3 C 
<L#r# k F »; > ^M€> n > ^ ^ h ^ - ;K7)tB 

[0 03 9] mM<D&&2 . m 2 CCD^OUft©' 
^ 2 £*rT fe CD"C. v 7<0£fe*±iP hMc 

2 CD*- F y >y<tOX<D*f- F y>^2—6^^ 

So 

[0040] |Q6CD^«3 . m 3 C©^© SUfe© 

[0041] mmmmA . 04 « v c©^©nsfe© 

^4^-T^cD-C, ^S^^^^cd^^±^6^c 

>s< . «i«jtitto««#- f y >^iifs 0 
irii/c^, ccD^sa*- Fy ->^K:*j^ir«. #tc^ 

60 [E9i^l0CC, CCD^tg**-Fy>^^<D®fM 
%zml,X%$*y % fa9«S4cDB-B' Kffi, SlOttS 

4cdc-c Hfi^-en^i-ci^, cti6<*oK® 

^^Mn^Hg 6 ^ «fc ^ CC . C CD^ijT?«^^ ^T§P<D fc* 

^ h^n>^^ b&-)\'xmxfcmzti2>tf- f y>^ 
^cD^M^jnwcuri^^. cnaot, t'^ f 

[0 042 ] *|fe(DBaS5 . ^Cfc, ±ISSS6CD^4 "C 
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<Dm$ffl>5t<DJj- k y >^ i iiisiHi^^o^- f y 
[oo44] mmommi . is ccd^h^<dh^cd 

^j:VcCn>^^ F*-;l/3 0 aCD^£$J^JT37c#> 
fC * 6 ^ D^)f © 3 > ^ ^? h ^ - ^ 3 0 I 
I8M2 0, 2 5 (i2 I) ^IS©-MtCfe6^C». 
J: 5 Sc. y^ey u-rcc^/h^a ^^^rffit?J: ^(c 20 

n>£^ F*-;l^-;tf- F U > ^ 3 7 s&s^WUCC 

C 0 0 4 5 ] H1^18 . Jbe3S*fc<©*»T£IWfc 
^^y-feJH&'hT/a ^^I^i:5fca>^^ F ^ — 

[0046] su6<o^flS9 . ±£geb<mm 1 1 s ^« 

-eoD^^i-^^^TSPtl®^- Fa>*^ F*- 
CD Q 01.2O2 2ai2 3a^nKffia«. Sfc, 

[0 04 7]HI«ilO. IQfe<3D^7^e>9^ 
^/^^TaB^lii^ — Fn>£ ^ F^— )V$>*f + 

T3«s, $6oc-en6^mta/c^*'- f y>^&, 
±sa*ss<o^ji 1 cz>@ 1 ccfc^s^fi^/- f y 

jBS<OJB«7*6 9iH««:jmaiJ(|2 0 3&»6 2 9"C 
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[0048] mmmm 1 1 . ±&m<omm7 &h 9 

F y >y^r, ±g2lQ6<Z>J&«2©ig2 CC*J^^f 

-Fy>^2*6 6{cjiM'r-6. -e©am«±S2jafe©- 
[0049] mmvmm 1 2 . ±mm<D&mi ^69 

[0 0 5 0] HJfcOfl^ 1 3 . JiB^8te©^JS 1 fr%m 

©iii©ii^#Mir, F y >^2 xffixhti 
tern 1 oH^B<b»2<DMaBisotM{cnLr. ■* 
^©«©«R«jj5t*a*?r««c-r&A:*«:; f y 

> # 2 BtfEfeOXf- F y > #»3S<D J: 5 (c±r ©3 > * 

CDcfc 5 < o^a * F *-;u8*£E»frlffl?l-(r» 

[005 1] m&<D%m 14. il4«, S4<D#»W 
— F y >^CDE — E ' SfflS. T£c*>% . F y > ^Tfc 

* 105 mum*. 1 0 6 tt^MW^- f y (> 

^^«^$n5) . 1 0 7 5*^ 3r;l/EsSX/- F U 

> 9. 108 f y > 1 0 9 kimm 

nott^ F y > ^ 1 1 1 F 
y > ^ 112 «^r^. 113 zjv&stf- f 
y>^-c^>^ 0 

[005 2] COi:^^ n>#^ Faf«-^JBfiS4H«F 
K»J«Sti-S^--F l J>^#IO**4MW0. -e-CDiEJiCD 

legyg;*/- f y y y^m^m^^fxM 

rfe^-Fy>^8i6«3&JC;<3Q:oro*^. ftxeco 

[0 05 3] CW^W^ :s>£^ h^-Jl^itft 
Si, _hilCD^- F y > 2>^^h^ —Jb<DJfctR 

wmiti,, z>i,*x&±m<DW2&#- f y » 

y>^i^o^st^c^ciE^-rsc<tT > , -e^^o 

[0054] mmmm 1 5 . ±ienMco^^ 1 4 
©**-Fy>^ie^w, ^n—f*^ >^r«^< . 

f y >^*ffio^<oi»"CiE»Eii«o*fl:*s-s.6 
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[0055] 

[0 0 5 6] Sfc. «*S2©^«cj:n«, ±l2JHi2 
. 0 teJMeSfl 2 <D#*- f y > 

[0057] m^m3<ommi>c^ti^ ±&j** 

[0 05 8 ] »#a4©»WcJ:fti* -fciBW 1 

[0059] ttc % mjffis<D§&Ric-jztiu. ±%m® 
titt©^i©35/-Fy>^«, d>«:< it ljgr**© 

3 > * * f * - ji>mj&*5E±tcmffl-r zct&vzzt . 

[0 06 0 ] £/c, »*316©^ecJ:ti«, ±saiffl«j 

[0 06 1] i»^®.7^59CC<fcntf. _bifiSgl 

<DJj— F U > *£±gBSS@i£&ffl^±12Sfr 1 F, 

[0 06 2 ] sfc. si^3S8©^ecj:ntf, ±ie^ 

-F^>^^ F*-;l/#*-:tf- Fy>^teJ:e>*x F u 
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fcor, py >^§©3>^^ f*-juo^£ 

[0 06 3] sS*®9<0^iC<i:ti«, ±15^.2 

-;L,#5 F"J >^*5J:tfx F u-^y- F 5 — 

#w*y>^<z>4>fc< £fc-;fr£t£Wfc<z>-c, #-Fy 
[0064i*fc, nt^ai i o ©^{c<tntf. ±iEJf? 

10 2(D#- Fy>^«?£tK:3>#^ h ^-^i^-<7)_hcDK 
fi£Him>fc*J6£L>fc©r. F'J >^j£^con> 

[0065] it#qi 1 1 ©^JCJcn^ JziafS 

i <d#- f y > y©JS3&sa^©4a^cctt v ±t<d#- f 
y > ^M^n fcmetfffiiii $ ft * t c ^ s&jfi 

20 #£>£ 0 

[0 0 6 6] Sfc, If3j8® 1 2 OD^HJJfc^fttf, _hggjg 
1 2 <D#- F l J > ^©ffiSIK, 3f^©Sffi{CS 

^$*vt:o£<dt\ y^XK<t£#-Fy>^m{&<£>^ 

[0 0 6 7] 3 M^g 1 3 (DZmttXtlte. ±ffi 

m i *5&zm2 <r>rt- f y >^w, 2 «?iJ:©^«»iS 
r'^^co-c, ^:-Fy>^ia^lco=i>^^ b*-jv<Dg. 
mwmimm or , as? ©^jl MjHtt©^± 
30 «c$#rt5ii^»W*5. . 
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